Introduction
While the effects of clozapine on hematologic, cardiac and liver function have been well studied, very few studies have focused on its effects on body temperature control, despite evidence that neuroleptics have deregulating effects on homeostatic mechanisms of temperature regulation. 1, 2 This may be resulting in a large number of underreported cases, probably with a high rate of hidden morbidity and mortality. 2 Here we report a case of clozapine-related heat stroke, in order to raise awareness among psychiatrists and general health professionals who are involved in providing clinical care
to people undergoing severe mental illness events, especially during hot seasons. 3 It is possible that these events may be being underreported, since neuroleptics have been associated with heat stroke, but only one case report involving clozapine has been published to date. 4 Neuroleptics have long been known to decrease mean body temperature. 5 Drugs can alter body temperature by acting on any of the components of the thermoregulatory system. These components include heat production, heat conservation and heat loss through efferent and/ or afferent pathways, 1, 3, 6 and actions probably involve mixed effects on the hypothalamic thermoregulatory pathway, and blocking effects over dopamine, serotonin and muscarinic receptors. 6 Since the incidence of heatrelated illnesses increases during heat waves (which are defined as at least 3 consecutive days with air temperatures greater than 32.2 °C) and since global warming is a reality, 7 it should be expected that there will be a considerable impact on vulnerable populations, such as psychiatric patients, 2,3 in the coming years.
We report a case of heat stroke seen at a general hospital in southern Brazil during a heat wave in January 
Case description
The patient was a 60-year-old male with Caucasian 
Discussion
To the best of our knowledge, and according to a MEDLINE search with the keywords "heat stroke AND clozapine," this is the second report of heat stroke in a patient with schizophrenia taking clozapine. 4 Heat stroke is a medical emergency, characterized by a core body temperature above 40 °C and central nervous system 3 Mortality is around 50% and mental illness, inability to self-care and psychotropic medication use are associated with higher mortality, whereas increased social interaction and exposure to air-conditioned environments are associated with a lower risk of death. 2, 8 Additionally, the present report raises at least two new clinical questions. The first is the issue of early recognition and differentiation from other complications such as NMS and infection. The second is that, although clozapine may interfere in the pathophysiology of heat stroke, it does not necessarily need to be suspended during treatment of the patient.
The incidence of heat stroke has been observed to increase during heat waves, which in turn have been reported to occur more often during the last decade in Europe, America and the Middle East. 3, 8, 9 Increasing global temperatures 7 mean that it is possible that a higher incidence of heat-related illnesses will be observed 8 and so health care systems and health professionals should be aware of these conditions, to enable faster detection and more rapid treatment, especially in at-risk groups such as psychiatric patients or those being treated with neuroleptics.
Psychiatrists are trained to recognize a series of diseases associated with psychotropic drug administration, such as NMS and serotonin syndrome.
Altered mental states, increased CK, increased core body temperature and organ dysfunction can all occur in these syndromes. Lack of rigidity is also a common finding in NMS when it is associated with clozapine use.
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Despite the similarities between heat stroke and these conditions, treatment options can be markedly different.
The main treatment for heat stroke is to transfer internal heat to the external environment, which is achieved by convection cooling (fanning the undressed and wetted patient at a room temperature of 20-22 °C) or by conductive cooling (cooling blankets, application of ice packs, cold water immersion and gastric or peritoneal lavage). Saline infusion can also be given to improve cardiac output due to possible dehydration and also to prevent kidney injury by rhabdomiolysis. 3 The patient described here also suffered other clinical manifestations of low fever and increased CK, which might suggest that he was suffering from NMS. However, the day before, his creatinine levels were approximately 30% higher than usual, demonstrating that the patient could have been experiencing another episode of dehydration associated with high environmental temperatures, leading to increased CK and fever. The clinical decision was to keep the patient on clozapine and isolate the "temperature" factor, based on the main diagnosis of heat stroke. Indeed, the patient did improve and remains on clozapine. This raises questions about whether clozapine played a role in the heat stroke, as has been described previously 4 and as other antipsychotics have done, 2, 3, 8 or whether it is a confounding factor and a neuroleptic that is safe in heat-related illness. Finally, it
should be emphasized that clinicians and patients must be aware of vulnerability to environmental heat and concern themselves with the risk of fatal complications such as heat stroke, which can be easily prevented by ensuring adequate temperatures in wards and at home.
